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ABSTRACT 


The uptake and investment in renewable and other less carbon intensive energy sources including the impact of energy 
efficiency have not shown the required consistency to transform our carbon-intensive energy generation to mitigate 
climate change. This lack of consistency is due to climate change efforts having to work through multiple barriers in 
various dimensions of our created economic world with its political and social dynamics. Some climate change efforts 
overcome these barriers and some efforts are not being realised due to their inability to move past the barriers. These 
barriers exist in greater measure for developing economies of the world than in developed economies largely due to the 
dynamics of the political, technological and financial dimensions. Understanding the origins of these barriers is 
necessary to understand the current barriers well enough to find ways to overcome them. This paper investigates the 
barriers to energy efficiency and energy security in developing countries, contextualising their origins and outlining the 


required focus to overcome the barriers. 
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1. INTRODUCTION 


As climate change adaptation moves from theory to practice, barriers may make it difficult for individuals, 
businesses and governments to plan and implement adaptation actions. Addressing these barriers is critical to 
advancing climate compatible development. Adaptation refers to actions to prepare for, or reduce the harm from, 
the effects of climate change. It involves a wide range of measures undertaken by multiple actors and at differential 
spatial levels, including subnational, national and regional levels. Planned adaptation is important for future 
economic development, especially for developing countries, where adaptation strategies need to be built into 


emerging development paths, given the current momentum of rapid growth, investment and urbanisation [1]. 


Energy management is widely recognised as a primary means to overcome barriers to energy efficiency. 
Research shows that the adoption of energy management practices in industries may save up to 40 % of the total 
energy used, half being derived from energy management practices and half from investments in energy-efficient 
technologies. Energy services is a relatively new term that refers to contractual arrangements that aim to 
measurably improve energy efficiency. Apart from energy audits, an energy service company (ESCO) can offer 
financial support in the investments in new technology, as well as additional services, e.g., support in managing the 
intervention within the plant and providing information about existing opportunities. Energy performance 


contracting (EPC) and third-party financing (TPF), as well as energy audits, are key means, according to the 
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European Commission, to improve energy efficiency in the economy. Energy services have been mentioned both in 
academic literature and in political directives as a tool to overcome many of the barriers to energy efficiency in 
organisations whose core business is not related to energy. Consulting an ESCO is a way for organisations to out-source 


energy management [2]. 


ESCOs help in overcoming informational and financial barriers since an ESCO’s core business is energy 
management, and their services require them to stay well informed about technical and economic energy management 
solutions. Since ESCOs are specialised in energy savings they have the advantage of economies of scale and making use of 
their knowledge multiple times, thus reducing the costs for knowledge assimilation per kWh of improved energy 
efficiency. TPF helps to overcome capital shortages. Energy services are provided in performance-based contracts, which 
also reduces the risk since the ESCO shares the project risk. However, consulting an external party to manage something as 
complex as an industrial energy system also implies transaction costs. What an ESCO gains in scale advantage and reduced 
risk must be compensated for by the extra costs generated from transferring some or all of the responsibility for energy 
management to an external party. Since transaction costs are not necessarily related to the size of the contract, this results 


in complex energy services being more profitable in large contracts [2]. 


A case study on driving forces for improved energy efficiency in the foundry industries in Finland, France, 
Germany, Italy, Poland, Spain, and Sweden found that in at least 50 out of the 65 investigated foundries, the primary 
drivers were rising energy prices, cost reductions resulting from lowered energy use, commitment from top management, 


energy and emission taxes, people with real ambition, a long-term energy strategy, and international [2]. 


The services that ESCOs offer in most developed countries are not easy to find in developing countries. Even 
rarer to find is expertise in alternative energy such as natural gas power plants which have about 50 % of the carbon 
footprint of traditional coal-fired power plants and renewable energy such as solar PV, solar thermal energy, geothermal 
energy, wind energy, ocean energy, hydro energy, etc. The lack of expertise and familiarity with these technologies form 
barriers to their adoption. Developing countries face another barrier in the financial dimension in that the necessary capital 
required to transition towards energy efficient technologies, alternate and renewable energy technologies is not available. 
The capital funds that most developing countries have are locked in social development such as health infrastructure, 
education and its platforms, food and the agricultural industry and government efforts are locked into the lowest first cost 
initiatives. 

Traditional fossil fuel energy and its technologies are established market technologies that are mature and thus can 
be secured at competitive prices. The technology maturity has also allowed the operations and maintenance skills to 
proliferate, with experience of operating and maintaining the technologies being preserved. This provides a platform that is 
affordable, reliable and familiar with fossil fuel intensive energy sources, making the transition to cleaner energy sources 
more difficult. The following sections describe the origin of the barriers that developing countries face in the journey of 
transitioning towards energy efficiency and energy security, followed by a focus on the specific barriers in the political, 


technological and financial dimensions and the focus required to overcome these barriers. 


2. THE ORIGIN OF ALL BARRIERS TO ENERGY EFFICIENCY AND ENERGY SECURITY IN 
DEVELOPING COUNTRIES 


“The heart of sustainable development and business sustainability requires sustainability in each dimension of economic, 
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social and environmental factors to merge on common ground and operate in the ‘sustainable’ zone.” [3]. These three 
dimensions of sustainability work with each other to satisfy human needs (Fig. 1). The social dimension encapsulates the 
way in which humans relate to each other, the natural environment and the various interactions required for the fulfilment 
of their needs and wants in the created financial economy. “A social construction is built around serving human needs and 
wants and these are characterised in Maslow’s hierarchy of needs.” [3]. This social construction is the origin of the 
regulations, policies, legislation and political frameworks. “Social sustainability can be described as equity in resource 
distribution, which, from a livelihood perspective, is regarded as the capacity of the human species not only to get access to 
but also to maintain an adequate and decent livelihood.” [3]. Resource distribution and access is regulated through the 
economy. “Production is the heart of the economy which is the manufacture of goods and enabling of services. There are 
four factors that make production possible, i.e. capital, land, labour and entrepreneurship. These factors give the ability to 
satisfy needs and start the circulation of income (enable trade).” [3]. With time, the created economy, in turn, has an impact 
on the social dimension as well as the natural environment, making the dimensions represented by Fig. 1 intrinsically 
dependant on each other. The use of natural environmental resources (environmental dimension) requires building human 


capability (social dimension) as well as capital accumulation (economic dimension) for the fulfilment of human needs. 


“Each country can be seen as having natural resources and skilled personnel which can be used to build their 
economy. The economic factors in a country include accessibility of natural resources, energy and energy resources, 
capital accumulation, technological resources, available labour force, transportation and communications, education and 
training.” [3] Each country is endowed differently in terms of its natural resources and this characteristic has led to the 
history of colonisation and the use of forced rule over certain countries to get control over their natural endowments and 
geographical location for trade routes and enabling markets. The political framework that each country in the world finds 


itself in has been shaped through times of war largely due to the battle for economic security. 


Sustainable 





Figure 1: Business Sustainability Mesh [4]. 


The governments or ruling entities of a country play a key role in shaping the economy, including making choices for trade 
and investment markets and having in place agreements with other countries for imports and exports which have a knock- 
on effect resulting in financial investment being made for education and training programmes, manufacturing and other 
infrastructure, etc. in the line of technologies they wish to promote and proliferate. The government or ruling entities 
regulate these through various strategies, legislation, policies and frameworks. The barriers that climate change face are 
based on and related to the economic competition posed by current matured solutions in the commercial market. The 


overcoming of these barriers to allow for climate change considerations in technology take time depending on the nature of 


www.Upre.org editor @Ujpre.org 


168 Jerusha Joseph & Professor Freddie Inambao 


the existing market as well as the dynamics of the factors supporting it such as the technology lifespan, labour market, 
price, reliability, etc. Some changes fail in penetrating the market to the intended level or taking over competition as 
legislation, policies, government strategies and foreign investment protect and support the existing markets and may even 
directly stop any developments that support climate change mitigation. This is evident in the long reign of Eskom, South 
Africa’s energy service provider which is a monopoly; their investment in renewable energy is largely through invitation to 
private companies and investors and this limited in installed capacity. When Eskom failed to bring in more capacity to 
support the country’s growing electricity demand, the government adjusted policies to allow certain businesses and 
domestic households to produce their own renewable energy, only up to a specific installed capacity, limiting the 


proliferation of renewable energy throughout the country. 


This implies that technological changes necessary to mitigate climate change and preserve human life need 
assistance to overcome market and other dynamics. In the context of technologies and changes necessary for energy 
efficiency and energy security in the face of climate change, there are unique barriers in developing economies of the 
world. In developed economies, the need for energy access, the benefits of energy efficiency and in many cases energy 
security have already been satisfied prior to the dilemma of climate change becoming urgent, thus the change to reduction 
in carbon emissions will mean taking one step according to Fig. 2. For developing economies where most of the country is 
yet to be electrified, this means making a leap from a focus on energy access to a focus on reduction in carbon emissions 


(Fig. 2). 





Figure 2: Energy Efficiency and Energy Security Value Chain in the Context of Climate Change. 


It may be argued that developed countries will have a harder journey transitioning to reduction in carbon 
emissions due to their energy generation technology base being already in place and developing countries who largely do 
not have their energy generation in place will have the opportunity to “leapfrog” into a reduced carbon emissions energy 
generation base. This may be true from the perspective of infrastructure establishment where existing carbon-intensive 
energy generators will have to “run their course” to be replaced in developed countries and developing countries will not 
have to face this problem giving them an advantage to realise low carbon energy generation sooner. What developed 
economies have gained through the journey of energy efficiency and energy security places them in a better financial and 
political position having developed human resource capacity to realise the transition to low-carbon energy generation. 
Developing energy security before the climate change dilemma emerged meant diversification of the energy generation 
base, which developed countries have managed to do effectively, meaning that they have gained the experience required 


for incorporating multiple energy sources. 


The uniqueness of barriers faced by developing countries are due to the journey that they must take to achieve 
both energy efficiency and energy security in reducing carbon emissions while satisfying energy access. The barriers 
associated with achieving energy efficiency and energy security in developing countries are presented in this paper and 


classified according to the three main categories of barriers (Fig. 3). 
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Figure 3: Categories of Barriers to Energy Efficiency and Energy Security. 


Most of the barriers originate from the role of the government to ensure safe and good living conditions for 
citizens using regulation where “Policy and Regulatory Barriers” will be faced, stimulation of technology changes where 


“Technical Barriers” are faced, and circulation of money where “Financial Barriers” are faced. 
3. POLICY AND REGULATORY BARRIERS 


Consistent and accessible information and the capacity to apply it is essential for effective adaptation [5]. Information 
barriers are associated with the development, useability of and access to information, data and knowledge [6]. Access to 
reliable and usable information is key to its integration into policy and regulations. Governance and policy barriers are 
associated with policy, processes and their level of integration and collaboration on cross-cutting and multi-scaled 
adaptation planning [6]. Organisational and institutional barriers are within the structures, processes and behaviours of 
society and organisations that limit the agility and viability of adaptation plans and implementation success [6]. 
Psychological factors influence our ability to act on information about climate change, including our perception of how 
urgent adaptation is [5]. Psychological and social barriers are associated with cognitive ability, denial, cultural and 
behaviour norms of individuals and collective organisations that limit awareness or willingness to act on adaptation 


measures [6]. 


Our knowledge of human impacts and their effects on the climate of our planet is progressive which can serve to 
undermine the information already uncovered. Many times in the history of scientific research, the understanding 
seemingly established by certain information could be changed by uncovering new information. Added to this is the effects 
of climate change being gradual relative to the everyday poverty, hunger, economic challenges and crime we experience on 
a daily basis, therefore the challenge of climate change is not perceived as urgent enough for governments to expend effort 
and investment into climate change mitigation. Even though the number of papers published on climate change have been 
increasing since the turn of the century (Fig. 4), awareness of these issues still needs to penetrate into the social, economic 
and built environment (Fig. 5). Only 5 % of these papers relate to energy, with most relating to environmental science (25 
%) followed by earth and planetary science (22 %), agricultural and biological sciences (16 %), social science (8 %), 


engineering (5 %), and economics (2 %). 
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Figure 4: Total Number of Climate Change Papers Published, by Year [7]. 
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Figure 5: Subject of Climate Change Papers, by Topic Area [7]. 


When there is an urgency about the threat of climate change, like the urgency that changed the lives of all people 
of the world when the COVID-19 pandemic hit the world towards the end of 2019, then sustained efforts are seen. Only 
when people in government are convinced that climate change is a real threat will policies and action be implemented for 
its mitigation. Government policies and regulations usually protect a country’s interests and are meant to influence and 


control economic activity in a specific way, and influence social perceptions and behaviour in a way that protects people 
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from exploitation and keep them from harm. Policy failures occur when regulations or policies create barriers to effective 
adaptation which can arise when there are conflicting or competing policy objectives, or a lack of clarity in the objectives 
and there are no appropriate mechanisms for addressing the problem [1]. Policy failures also occur when regulation creates 
market distortions which incentivise organisations or individuals to under- or over-adapt [1]. These issues all prevent the 


development of efficient policy solutions [1]. 


Even if the risks posed by climate change and options to adapt are understood, markets may not always generate 
the right signals for individuals and businesses to prepare for climate change [5]. For example, governments often act as 
insurers of last resort for the adaptation choices made by others, creating moral hazard which reduces incentives for self- 
preparedness [5]. While some policies and regulations may be in the favour of most citizens and serve a country well, they 
must be revised regularly to ensure that they are still relevant to the people they serve. Even this relevance, left open to 
interpretation, can mean that continuing in current policies and regulations are still in the interests of people. Policies and 
regulations should thus consider what is best for human life and its preservation not just in the short term, but also in the 


medium and long term. 


In many countries, power utilities still hold a monopoly on electricity production and distribution and in the 
absence of a legal framework, independent power producers may not be able to invest in renewable energy facilities and 
sell power to the utility or to third parties under so-called “power purchase agreements” [8]. South Africa specifically has 
policies and regulations in place that keep the service provider Eskom as a monopoly in the electricity market. Eskom still 
does not have a structured and sustainable integrated plan to transition their aged coal-fired power stations towards 
alternative less carbon intensive energy sources. State power utilities may only negotiate power purchase agreements on an 
individual ad-hoc basis, making it difficult for project developers to plan and finance projects on the basis of known and 
consistent rules [8]. This is a very short term view of power generation technology that lasts at least 25 years relative to the 


time available to reduce carbon emissions mitigating climate change. 


Policies and regulations that do not support climate change mitigation usually result in a lack of diversification of 
technologies, energy sources and market players (Fig. 3). There is a culture within organisations that also contribute to and 
strengthen the lack of diversity of energy production technologies. In developing countries, organisations choose low first 
cost and stick to familiar technologies that seem to bring in increased profit at continuous relative decreased cost due to 


economies of scale. 


As adaptation is a fairly new theme in policy-making, the existing structure and/or regulatory policy framework 
may be poorly aligned to adaptation objectives. For this reason, policy issues are a particular challenge. Urban 
development objectives may not take into account the vulnerability of people and assets to climatic risks. Governance 
failures occur when there is ineffective institutional decision-making and/or policy implementation which constrains 
adaptation, creates barriers and/or slows planning and delivery. In developing countries, governance failures are a 


particular problem, forming an impediment to fiscal planning and access to finance [1]. 


“Behavioural barriers arise for a variety of reasons, which are often quite complex. Indeed, social, ethical, 
religious and cultural considerations will shape individual and societal norms and rules; these include risk perception and 
the management and allocation of resources. These same issues also affect the underlying importance that groups may 
place on scientific findings versus indigenous knowledge, or the value they give to different places and traditions. These 


factors may therefore constrain efforts to reduce climate risk or undermine preferences for efficient and effective 
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adaptation. Adaptation is associated with an additional challenge since people generally find it difficult to make trade-offs 
across time and between options with uncertain benefits. This includes ‘time inconsistency’ between the short-and long- 
term decisions. It is also clear that when people make choices, their current reference point matters; notably, people dislike 
losing goods more than they like gaining them (this is termed ‘loss aversion’). At the organisational level, this also makes 
it difficult to implement reforms and policy changes that transfer resources from one interested group to another, even if it 


will lead to overall societal gains” [1]. 


Two of the institutional barriers faced by the United Nations Industrial Development Organization’s (UNIDO’s) 
Industrial Energy Efficiency (IEE) project is the mindset of managers whose thinking is that a focus on energy efficiency 
costs money and time, and the mindset of plant managers who, even though agreeing with energy efficiency, will not give 
effect to plant adjustments for more efficient running for fear of losing their jobs because of the many years they have run 
the plant inefficiently. Some managers who initially agree on climate change mitigation may turn their efforts to fight it 
purely because it does not bring the desired acknowledgement or advantage to themselves or their allies. These are 
complex psychological barriers that play out in institutional environments at all levels which suffocate efforts towards 


climate change mitigation. 


Resource barriers relate to implementing adaptation due to the development or deployment of financial, 
technological, human or informational resources [6]. If South Africa has to change all its policies tomorrow, with all the 
finances and infrastructure in place to implement renewable and alternative energy, it still does not have the technical 
capacity in terms of human skills and expertise in the magnitude needed to design, operate and maintain alternative and 


renewable energy technologies. 
4. TECHNICAL BARRIERS 


Technical barriers to realising energy efficiency and energy security in developing countries start with settling for a few 
selected matured technologies (Fig. 6) and benefitting from their competitively low cost. While this is important for mass 
development, it can be a limiting factor for exploiting the market for developing technologies that are important for 
progress. It makes for a rigid structure of sticking to well-known commercially available technologies mostly with 
manufacturing and designs being owned by parties in foreign countries and or funded by foreign investment. This forms a 
‘safe zone’ in established and matured markets and any new technologies create anxiety that comes with unfamiliarity. 
This practice has also created a culture of separation and disconnect between the academic and research institutions and 


technology development. 


Education and training are usually aligned to support the endeavours of a country and its commercial market 
demand. Educational programmes and training are usually based on a market pull. In most cases where the cost of 
technologies means everything to an investment that looks for lowest first costs, the market pull will always win over any 
attempt to establish different technologies. However, when looking at climate change mitigation and renewable energy 
technologies, most commonly this needs to be done through a technology push, aided with policies and legislation to 
support it. The “technology push” approach attempts to interest the market in new products based on new solutions. The 


technology cycle can be seen in Fig. 7. 
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Figure 6: Technology Development Description [9]. 
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Figure 7: The Mutually Reinforcing Cycles of Technology Development and 
Market Deployment Drive down Technology costs [10]. 





Cycles of technology development, industry development and market development usually occur in developed 
countries first. This means that the learnings and skills associated with the cycles are also mainly in developed countries. 
Thus, market exploitation of the technologies, manufacturing plants and equipment, their operations and maintenance 
markets are located in developed countries. The developing countries buy technologies and services from developed 
countries, and it could be decades until a plant is established in a developing country, and even then, the designs and 
patents will be held within the developed countries. Therefore, developing countries will always lag developed countries in 


the technology cycle. 


It takes even longer for skills and expertise to transfer to the local communities in developing countries. Most 
educational programmes and training revolve around the learnings and unique experiences of developed countries where 
the technologies were established. Thus many technologies when introduced into another country have to live for a few life 
cycles before their designs capture local design modifications for suitability to the operating environment. This knowledge 
is also vested in the developed countries research and development experience such that they know more about the 
operating conditions of a developing country than the developing country knows about its own surroundings. Research and 
development, tertiary education institutions and the commercial markets are closely linked and have a relationship 


allowing them to grow their technology and plant base, while this is notably absent in many developing countries. 
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The disconnect in developing countries between the tertiary education sector and commercial markets undervalues 
research and development. An investor (including local investors) would choose to invest in something developed by or in 
development in a developed country rather than to build from scratch their own technology in their own country. This 
undermining of local talent and regard for tertiary education is deep, to the extent that, for simple things like energy 
efficiency practices of established technologies, it often takes foreign programmes with foreign consultants to kick-start an 
industrial energy efficiency programme (UNIDO’s Industrial Energy Efficiency Project), while these could have easily 


been identified with current established engineering programmes and degrees which South African graduates possess. 


The lack of capturing institutional knowledge and learnings on existing engineering systems also contributes to 
the technology barrier to achieving energy efficiency and energy security in developing countries. When electricity is 
needed, efforts to investigate various energy sources available and energy generation technologies and performing a 
technical assessment to decide which technology option is best for the site, is a rare occurrence in developing countries. 


The practice is to have a default energy source and energy generation technology for supplying energy needs. 


It is very important to note that every technology type is based on basic engineering and scientific principles 
which, if applied, can lead to locally designed technologies suited to the operating environment where skills are locally 
grown. For new technologies to emerge, sound investigations need to be conducted, and for local people to be committed 
to all phases of the project to ensure that skills and knowledge transfer is facilitated. This may require capital outlay for 


investment into small scale test projects and pilot plants, field investigations and design cost for scale up projects. 
5. FINANCIAL BARRIERS 


Certain developing countries do not have the finance or resources to spend whether it is for food security or for climate 
change mitigation. However, there are developing countries that have finances, but these are tied up in other commitments 
and priorities. The financial barriers faced by developing countries are two-fold, in that there is a limitation of funds and 
there is an inefficient allocation of funds which neglects facilitation of innovation, proper investigation and consideration 


of the bigger picture. 


A notable pattern is that developing countries tend to “follow” developed countries when it comes to policy, 
legislation, commercial markets and technology. This is good in the context of avoiding “reinvention of the wheel”, 
avoiding risk and costly development investment, but also means that developing countries lose out on mobilising profits 
associated with new technologies. This thinking has led to and widens the gap between the wealth of developed countries 
and developing countries. Many raw materials exported to developed countries (from developing countries) find financial 


returns in processed goods from sales to developing countries. 


Economic activity is founded upon demand for goods or services. Developing countries find themselves in 
challenging positions where satisfying their countries’ demand for goods and services relies heavily on developed 


countries. Figure 8 shows the imported and local content for various technologies, materials and labour. 
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Figure 8: Local and Imported Content for Technologies in South Africa [9]. 


Renewable energy is still significantly reliant on imported content, yet it is needed not just for climate change 
mitigation, but for additional capacity to satisfy South Africa’s growing energy demand. It is key that investment is made 
in renewable and alternative clean energy education, training, manufacturing, research and development. Also important is 
that the true cost of coal fired power station electricity generation which includes the mining of coal and its logistics should 


be used when comparing it to renewable and alternative energy sources electricity generation. 


There is a culture in developing countries, especially in state-owned and controlled entities where sound economic 
analysis that includes quantifiable expenses and benefits over the economic lifespan of the targeted technology is not 


considered nor are they traded off against a variety of options. 


Ensuring that economic models are attempted for each investment is crucial to making the most efficient and 
effective investment decision. Many times, perceptions and opinions are followed rather than sound scientific investigation 


and financial modelling providing the best solution. 
6. THE FOCUS REQUIRED TO OVERCOME THE BARRIERS 


The focus to overcome barriers to energy efficiency and energy security in developing countries may be different based on 
specific challenges experienced by the country and its institutions. Fig. 9 shows the key characteristics of the five shared 
socio-economic pathways for climate change adaptation and mitigation. From the characteristics given, many countries can 
be associated with these scenarios. The developing countries are usually in the bottom right hand corner (SSP4) while the 
developed economies (SSP5) are in the top left hand corner with transitioning economies (SSP2) in the middle. The 


desired pathway is to be in is SSP1, at the bottom left hand corner. 
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SSP2: Middle of the road 

© medium population 

© medium and uneven economic growth 

* medium and uneven human development 

© medium and uneven technological progress 

* resource-intensive lifestyles 

* medium and uneven energy and food demand 


per capita 
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Socio-Economic Challenges to Adaptation 
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Figure 9: Key Characteristics of the Five Shared Socio-Economic Pathways [11]. 


The desired pathway (SSP1) for sustainable development highlights technological progress, economic growth and 


human development as key characteristics, and low energy demand and resource-efficient lifestyles are included as 


ingredients. This implies a complete shift of lifestyle, thinking, and creation of wealth that is in harmony with the natural 


environment. If one looks at the current renewable energy policies and barriers (Table 1), it can be seen that much work 


has been identified and done to remove barriers to renewable energy adoption. Nonetheless, this does not give an 


indication of the creation of an economy that is in harmony with the natural environment. 


Table 1: Summary of Renewable Energy Policies and Barriers [12] 
































Policies Description Key Barriers Addressed 
Mandates prices to be paid for : 
: i : P ease High costs, unfavourable 
Price-setting and quantity | renewable energy, or requires a fixed ae F 
: = : power pricing rules, perceived 
forcing policies amount or share of generation to be ics 
renewable 
Reduces investment costs through 
Cost reduction policies subsidies, rebates, tax relief, loans, High costs, perceived risks 
Renewable A 
energy and grants 
F a Provides public funds for direct : . 
promotion Public investments and . Transaction costs, perceived 
ose e4iey. ogi investments or for guarantees, é . 
policies market facilitation ‘ . as re risks, lack of access to credit, 
nae information, training, etc. to facilitate | . : . 
activities . information, and skills 
investments 
: Independent power producer 
F Gives renewable energy equal or P P ae 
Power grid access frameworks, transmission 
ioe favourable treatment for access to . ‘ 
policies be access, inter-connection 
power grids and transmission systems : 
requirements 
Transport : Mandates specific shares of transport | Lack of fuel production or 
: Biofuels mandates : : ‘ . 
biofuels fuel consumption from biofuels delivery infrastructure 
policies Biofuel tax policies Provides tax relief for biofuels High costs 
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Emissions 
reduction 
policies 


Renewable energy set- 
asides 


Allocates, or sets aside, a percentage 
of mandated environmental emissions 
reductions to be met by renewable 
energy 


Environmental externalities 





Emissions cap and trade 
policies 


Allows renewables to receive 
monetary credit for local pollutant 
emissions reduction 


Environmental externalities 





Greenhouse gas 
mitigation policies 


Allows renewables to receive 
monetary credit for greenhouse-gas 
emissions reduction 


Environmental externalities 





Power sector 


Competitive wholesale 
power markets 


Allows competition in supplying 
wholesale generation to the utility 
network and eliminates wholesale 
pricing restrictions 


May heighten barriers of high 
costs, lack of fuel price risk 
assessment, unfavourable 
power pricing rules 





Self-generation by end- 
users 


Allows end-users to generate their 
own electricity and either sell surplus 
power back to the grid or partly offset 
purchased power 


May reduce barrier of 
interconnection requirements, 
but heighten barriers of high 
costs, lack of fuel price risk 
assessment 





























microcredit 


consumer credit for purchases 


restructurin ee May reduce barrier of 
estructuring | Privatised and/or Changes government-owned and Lae : ? 
policies ba geciouss ; aie if subsidies, but heighten barriers 
commercialisation of operated utilities into private or : : 
ewe : me of high capital costs and 
utilities commercial entities ‘ : 
perceived risks 
Unbundling of Eliminates monopolies so that May provide greater incentives 
generation, transmission separate entities provide generation, to self-generate, including with 
and distribution transmission, and distribution renewable energy 
eamncttedieeal none: Provides competition at the retail May reduce barriers of high 
caine if P level for power sales, including costs, lack of information, 
“green power” sales transaction costs 
Values renewable energy production 
Neetacieda at the point of end-use and allow Unfavourable power pricing 
8 utility networks to provide “energy rules 
storage” for small users 
Values renewable energy production 
; oe at the actual cost of avoided fossil Unfavourable power pricing 
istri Real-time pricin : : : 
dana P g fuel generation at any given time of rules 
P Provides credit for the value of — 
: : : : Unfavourable power pricing 
Capacity credit standing renewable energy capacity, ules 
not just energy production 
: Creates consistent and transparent F . 
Interconnection Interconnection requirements, 
: rules, norms, and standards for . 
regulations : : transaction costs 
interconnection 
3 : Makes renewable ener art of rural | Subsidies for competing fuels, 
Rural electrification : : haha + oaae E P ‘ ae 
ohioy and enersy service electrification policy and planning lack of skills and information, 
: saeeeionk and creates regulated businesses to high costs, lack of access to 
serve rural customers credit 
Rural ural business Supports private entrepreneurs to 
electrification decclapinicatand provide renewable energy products Lack of skills, lack of access to 
policies P and services to end-users and offer credit 








Comparative line 
extension analyses 





Analyses the relative costs of 
renewable energy with conventional 
fuels and power delivery 





Subsidies for competing fuels, 
lack of information 








The focus required to overcome the barriers starts with the acknowledgement of the need to consider climate 


change mitigation in all commercial activities. Following this, it is necessary to identify the benefits that climate change 
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mitigation can offer to developing countries who need to exploit the market benefits of new technologies, designs, 


manufacturing and commercialisation. 


Following this, a clear strategy that will allow proliferation of climate change mitigation into the country must be 
formulated, workshopped and supported by all stakeholders affected and involved. Input should be captured and taken into 
consideration before a final strategy is approved and concluded for implementation. The strategy must be reasonable, 


support the needs of the people, and its achievability must be measured. 


Policies and regulations should be well structured and coordinated to ensure that they do not conflict with each 
other. Neglecting to promulgate policies and regulations that support climate change is as much of a barrier as is leaving in 
place policies that restrict the technology proliferation that support renewable energy. Ensuring that policies and 
regulations are put in place as a result of a clear, strong and supported strategy for climate change mitigation is key to 
sustaining energy efficiency and energy security in developing countries. The economy, education, social aspects and 
political aspects are deeply linked (Figure 10). Making climate change adaptation a source of wealth generation will gain 
momentum and has the potential to solve many inequality challenges, poverty and other socio-economic challenges faced 
by a developing country. This will also serve to change the thinking and behaviour of the citizens when they see the 


potential that climate change mitigation offers. 


Technology fconomy Demography Institutions Cutture 


4 


Needs Opportunities Belief system Abilities 


Availabdity, advertisemer?, Values Financial, temporal 
[. $, Marketing strategies Mahal, cogntive 
social norms physical 
stan, safet 
freedom, leisur 
4 4 ‘ 
Behavioural comgrel 


A 
Intertion, expectation of conversence 


4 


Comsumer behaviour 


4 


Mabits, consumption practices 





Figure 10: Main Factors Influencing Consumer Behaviour and 
Emergence of Consumption Practices [13]. 


Designing the future economy to exploit the market and financial value while capacitating the local workforce 
will go a long way to closing the inequality gap faced by many developing countries. Planned adaptation can consider 
future climate risks in locating and designing infrastructure, urban and rural land-use planning, and in managing ecosystem 
resources such as water and natural systems [1]. In all these cases, investment decisions made today have long lifetimes (5 
to 40 years) and will be exposed to climate change in the future, thus the absence of early action may lock in future risks 
[1]. There is therefore an opportunity to make these early investment decisions ‘climate-smart’ by considering future risks 


now and looking at early adaptation options [1]. 


The focus of overcoming the barriers to energy efficiency and energy security in developing countries should be 


(figure 11): 
e To formulate a strategy that will mitigate climate change with continuous updates as per the progress and context 
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of the implementation 


e To integrate energy efficiency and alternative energy sources into social, economic and political agendas and 


facilitate implementation 


e To create policies, regulations, incentives and restrictions appropriately as well as align existing regulations and 


policies such that they support and facilitate energy efficiency and energy security into the country at all levels 


e To use sound economic principles for evaluations and investigations that inform real costing of energy from the 
different power generation sources and allocate raw materials, land, finances and other resources accordingly to 


realise a new energy mix that is economically and environmentally sustainable 


e To capacitate the citizens for the design, manufacturing, installation, operation and maintenance of new energy 


generation technologies and sound energy management principles 


Fommlste stritegy for energy efficiency ud 
@qurgy security 


erate 


Evahuite progress and adjust for funare Integrate strategy into social, 
improvements political agendas and facilitate 


Cepacitate citions for the 
munufachring, design, installation, operstions 
andmuaintermce of new energy generation 
tedmologies and sound energy mimagument 


Ascertain true cost of energy and invest in 
realizing am economically and environmentally 
sustaitable 


energy mix 








Figure 11: Focus Required to Overcome Barriers Related to Energy Efficiency 
and Energy Security in Developing Countries. 


Constant evaluation of progress as well as consideration of the social and economic context of the strategy 
implementation, including re-alignment when needed, will ensure that climate change adaptation is relevant to the 
challenges faced by developing countries. Using climate change adaptation as a means and vehicle to alleviate poverty, 
create wealth through new markets and capacitate the citizens for increased local labour and monetisation, will serve to 


overcome barriers to energy efficiency and energy security while meeting socio-economic and political goals. 
7. CONCLUSIONS 


This paper presented the origin of barriers to energy efficiency and energy security faced by developing countries as well 
as analysed the political, technological and financial barriers faced. The focus required to overcome these barriers is to 
have a strategy to mitigate climate change and achieve implementation through integration of the strategy in social, 
economic and political agendas as a vehicle to achieve the developing country’s focus on socio-economic and political 


interests. In this way, climate change mitigation will be sustained due to the benefits they provide which fulfil a developing 
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country’s key focus areas. 
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